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subchondral bone from the distal end of the femur was harvested at total
knee arthroplasty. The subchondral bone underlying the articular cartilage
was cut into small pieces and incubated in DMEM for 3 weeks, and then
osteoblasts were isolated. The monolayer cultured cells were divided into
4 experimental groups. Control group: cultured without stimulation, HA
group: incubated with HA (1000mg/ml, 48 hours), IHP group: applied
intermittent hydrostatic pressure (IHP) (1/2Hz, 5MPa, 60 minutes), and
HA+IHP group: incubated with HA followed by IHP. Total RNA were
extracted and mRNA expression was examined by real-time RT-PCR for
matrix metalloproteinase-13 (MMP-13).
Results: Exp.1; As a histological ﬁnding of the HA injected knee joints,
ﬂuorescence was observed not only at the surface of articular cartilage,
but also at subchondral bone cavity. Especially, strong ﬂuorescence could
be seen at subchondral bone cavity. Exp. 2; The mRNA expressions
of MMP-13 in the HA, the IHP and the HA+IHP groups were reduced
to 63.3±56.4, 70.7±43.2 and 37.7±30.6 (%) compared to those in the
control group respectively (Figure 1). In the HA+IHP group, MMP-13
mRNA expression was suppressed signiﬁcantly (p< 0.05).
Conclusions: The role of subchondral bone attracts attention in the onset
and/or progression of OA. We previously reported that the expression of
MMP-13 enhances in human osteoarthritic subchondral bone. IAI of HA is
now widely utilized in the treatment of OA. Most previous studies investi-
gated cartilage and/or synovium to clarify the mechanisms of therapeutic
effect of HA, while few studies focused on subchondral bone. In this study,
ﬂuorescent labeled HA injected into knee joints were shown to reach
subchondral bone cavity as well as articular cartilage. This result suggests
that IAI of HA may affect biologically on the subchondral bone. On the
other hand, it was reported that hydrostatic pressure has inﬂuences on
bone metabolism and cytokine expression. The enhanced expression of
MMP-13 in osteoarthritic subchondral bone was signiﬁcantly suppressed
by HA in combination with IHP. IAI of HA and appropriate exercise could
modulate gene expression in subchondral bone of OA patients.
Figure 1. Inhibitory effect of HA and IHP on MMP-13 expression in
osteoblasts isolated from osteoarthritic subchondral bone. In the HA+IHP
group, expression of MMP-13 mRNA was signiﬁcantly suppressed
(p< 0.05).
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Purpose: As a diabetic complication, the increase of delayed union, non-
union or pseudarthrosis of fracture is reported. Moreover, the disorder in
the stem cell of bone marrow is also pointed out as a cause of diabetic
complication. The purpose of the present study is to investigate the
pathogenesis of the impairment in fracture healing using streptozotocin
(STZ)-induced diabetic mice model.
Methods: For bone marrow transplantation (BMT), C57BL/6 mice were
irradiated (9Gy) at 8 weeks of age and injected with 4×106 bone marrow
cells isolated from C57BL/6-EGFP mice. Four weeks after BMT, diabetes
was induced by intra venous administration of STZ (150mg×kg−1 in
mice). The negative control group received BMT similarly, but was injected
with sodium citrate buffer. For both groups, the blood glucose level
was studied 2 weeks after the injection and the standardized closed
fracture model were created. They are evaluated with photoradiogram and
histomorphological analysis at the 1, 2, 3, and 5 weeks after procedure.
Results: In the STZ group, callus formation was delayed and its amount
was decreased by photoradiogram. In the histological evaluation, re-
modeling retardation of the hypertrophic cartilage to the woven bone
during the enchondral ossiﬁcation was seen in two and three weeks
after procedure. By the bone histomorphometric analysis, absorption
parameter (ErS/BS, OcS/BS) is decreased signiﬁcantly in the STZ group
compared to the control group, although there were no signiﬁcant dif-
ferences between the two groups in those other parameter containing a
mineralizing rate.
The number of osteoclast was not different but the size was signiﬁcantly
smaller in the STZ group than the control group. In terms of a confocal
laser scanning microscope, most osteoclasts were GFP-positive exhibit-
ing to be transplanted bone-marrow origin while few osteoblasts were of
the transplanted bone-marrow origin.
Conclusions: The absorption parameter decreased in the STZ group,
suggesting the functional disorder of the osteoclast and chondroclast
which were transplanted-bone-marrow origin. It is likely that the remod-
eling course, by which the hypertrophic cartilage cells differentiated into
the woven bone and the lamellar bone, has been impaired. In the present
study, there was no signiﬁcant difference between two groups neither in
bone formation nor in the mineralizing rate.
However, it may not reﬂect the functional disorder of the stem cell level
because many osteoblasts were GFP-negative and exhibited not to be
transplanted bone-marrow origin.
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Purpose: There is a growing imperative to understand how changes in
peri-articular bone relate to pathological progression of knee osteoarthri-
tis (KOA). Peri-articular bone density can be measured using dual x-ray
absorptiometry (DXA). The medial:lateral tibial BMD ratio (M:L BMD)
is associated with MRI and x-ray features of KOA, and abnormal knee
alignment (a factor in KOA progression). However, observations suggest
that the processes differ between the subchondral bone and deeper
trabecular bone. We contrasted the construct validity of M:L BMD ratios
derived from different regions of interest in the peri-articular bone.
Methods: This was a convenience sample of enrollees in a trial of vita-
min D for KOA. All participants had PA weight-bearing knee radiographs,
knee DXA scans and 1.5 Tesla MRIs of their study knee.
We calculated overall M:L BMD using a region of interest (ROI) depth of
2 cm. We determined proximal M:L BMD using the proximal 1 cm of the
aforementioned ROI and distal M:L BMD, measuring the distal 1 cm.
X-rays were scored for Kellgren/Lawrence grade (0−4) and anatomic
alignment (ICC=0.99). To convert the anatomic alignment to mechanical
axis (MA), in women 3.5 degrees were subtracted from the anatomic
alignment and in men 6.4 degrees. Varus was deﬁned as an MA 178.
Extent of full cartilage thickness loss in the tibiofemoral compartments
(TF) was read on MRI using the BLOKS scoring method.
We performed logistic regression with case-based tertiles of M:L BMD as
predictors and moderate-severe full cartilage thickness loss in the medial
TF compartment as the outcome. These tertiles of M:L BMD were also
used to predict K/L 3 or 4 as well as mechanical alignment. We repeated
the analyses with the proximal M:L BMD and the distal M:L BMD as
predictors. We contrasted the strengths of association of the different
measures with those features of KOA.
Results: Participants (N=99) had a mean age of 63.8 (±8.6) and BMI
of 30.5 (±5.4); 64.7% were female. Proximal M:L BMD most strongly
associated with features of KOA (Table). Distal M:L BMD showed similar
associations but point estimates were smaller.
